Inhibition of rat recombinant GluN1/GluN2A and GluN1/GluN2B NMDA receptors by ethanol at concentrations based on the US/UK drink-drive limit.
Many studies examine the actions of ethanol on N-methyl-D-aspartate (NMDA) receptors using concentrations that are highly toxic (>or=100 mM). This study re-assesses the actions of ethanol at concentrations based around the US/UK 'drink-drive' limit (17 mM). Using two-electrode voltage-clamp recordings we examined the actions of ethanol on recombinant GluN1/GluN2A and GluN1/GluN2B NMDA receptors expressed in Xenopus laevis oocytes. We also investigated its actions on NMDA receptors containing GluN2A subunits with truncated or deleted carboxy terminal domains. Ethanol inhibition was voltage-independent and for GluN1/GluN2A NMDA receptors mean inhibition (20 mM at -60 mV) was 9.5+/-0.8% (n=33) while corresponding values for GluN1/GluN2B NMDA receptors were 6.5+/-0.8% (n=21). EC(50) values for glutamate at GluN1/GluN2A and glutamate and glycine at GluN1/GluN2B NMDA receptors were unaffected by the presence of ethanol. We did however observe a small increase in glycine potency, in the presence of ethanol, at GluN1/GluN2A NMDA receptors. Neither voltage-dependent Mg(2+) block nor memantine block was affected by ethanol. Reduced ethanol inhibition was observed however at NMDA receptors containing GluN2A subunits with mutated carboxy terminal domains. We conclude that the levels of inhibition seen with ethanol concentrations near to the US/UK drink-driving limit are very modest and even at higher (intoxicating) concentrations do not alter characteristic NMDA receptor properties.